E>ample. 2,16

gvPWQ \\Ckﬂow p(z\r?-vt:r; (S rR s a‘gcb(?'tﬁ ovc(‘&
bt are not given a pobronial wilh pl)=O.

Nov t €nd e Miaimg| P’A}’be‘“ﬂi?

P(‘DPDU)’M 2.1 ~ Fad minmsl neN st

\foJ - D<n arc @- )inmr\y ac,pmacn‘)‘.

x= S g
= 5+ 2 53&' + '5\/"
N T
= IS+ 5N 5 Sy 5
=PG5 1057
Al 6 the above Can be willtn as B - hnca~  pnbnalipgy
of \, S™ SM‘/ §3"", Jn vechie frn
)~ (), 0,0 0)
x ~ (0,1, 1, 9)
xt ~ (S, 0,1 2) 2 - nerdy
* o~ (15055, 1) 9 pecdert
<t (’go/ 0, 30, 2,;_))
lreer (@ - +5. H5)= 30 Solute ~
Soblen b +9d= 20 ok a4 bareat <
L +c+5d= 30 ~> o= 1060+ W=0
c+d= 1O



Lemma UIA
A Field extoasin KL 15 Fiade
(£ ond only i€ L:K(D‘.,-»/D/h) wilh 04, —0ln 4)9(\)«:{ ova‘K
P €
] 4
<& Gonoder K(V,,-,/o«){édo/,)y’l»,N (en)
JIS A Chaw\ K‘-—QL) (-—-\aLz (o- - (>» Ly\:]—-

OF smple 6("&’”5’0')5/ where L(,: LL/té"(L\.

B, cssumpton o slgebrac ove~ K/

© o AQlgebrac overs L2 K.

By Pop 213 S=ch Tl :L;_ ] <oo

so by wlhplcahivy of degree CQYO“W‘/ ).)3)

LLilc)= Loy b, ] - LL k] <o
‘=" e Thk)anceo, Let o, &, be a K-bassof L.

Then LQK(A/,,A//N,\B € any o werc

tangcedental,  hon Fon Koo Wl des L we geb
L L: k3 = [k[di)t‘()’w
Thm 1. "2/:\ Cowllary 2.5



let KeC sbfield, pekltl. OwrC p fecboay
p = (b= o) " ko)™ - LE-a)™

where X, X, eC ar De dind rs oF P and N2,

Q‘gﬂ'huo ?»)g

+ The rm/)ﬁglufz of The root o on s The )(\f‘ajn" Ne .
« 1E ng>) ) we call e o mdhpk @t oF p

Lemma 2.18

let K be o swbfeld & @ .
1€ pe KIE] is iaedwble, i has no mulhple roofs,
ProoF
Suppose. oxeT 's a pollple et o P Tha
p=(t- o<) 3 ge Cle]
ZNqu. ths s not «a f&cf‘om}chm (n kle) ) >
TNs  imples that He dervetive
P = Ue-x)g + (t»pa)zg;)
Clso has The ror p6)=0.
Exercger G ©maon poot o € implics Fht
there exiut g common Retor £e KIE) dgf2)
Bt p s jeredeerble, to np o has e nodrVIAl s O




BExample. 220
p= bé,-}cz,z_e@fé’j Facbes orerC as
p= (£-1) (tre) (b-V2)(6+T3),
=~—:?
g= 1t +2iE7 38— ity
Than @'= US4 6" bt - U
and P’ U0 +(:-0%¢>
= 6t” - ¢t
Zy ﬂ\c Euv't&aq algm jbh/
p = 6-'4;- P — 26t-2
P = (36538) (~2et-2)
= 9 p)= -2( tra)
Indecd P s redwible in KTE] :
p= (£R)(L*-2)




Theoem 22y ( Primhve element Hheorem )
Let KeaclLcc be svbfields sich ot 1L :€)<eo
Thea JOel sveh et K(O)=L..

P f

Lemne 2172 =
Condem Fmt e cac L=y  (a-2)

Let @@=+ B aek

We wilshow  K(8)=k(xB) for mot e 26|

Let me KIO)LE] be the minnel polycomel of [3 orer k(©)
Suffice> to Shon g M=), sne Hen ek (by Bxls)
ond iF Dek@) thn alsy = O-AlBck(®).

L= K(pf,,ﬁ/o(,& wiTh o/.,,.,cx,,el..abob@cow\ ’'¢

Let F,ﬁ e Klt] be he mainel poly romili  of o< 3 repechy.
Defne hek@LE] by hit)= {O-at),
Then 3(]3)-‘/0 (by deFinhon)  and
hN(BY= FO-AB)= F(xy=0
Thiy ghe KOIE) have a conmn ot [3.
Lema 27 = mlg and mlh = "\lacé(a/)\)
Cln )ea 90}(9,)\) =) & most Re K.



PowFoFclnn, ; Suppase dey 3@(9N)>7 .
3 icreduable  over KMT,SQ),g B nd) 4 miplezes
=> J B’e(./ SEILY 3/13))=)\U3))=O-
By Ne deFinidon ofF )')/ we oblEn
h(B’)= F(O-aP)= O
so o 1= O-aP s o rt of £
Then x+AR=0=pleanry’

3
o’ —oc )
= = G y 3-R'+0
Theretire (€ A 1s not »f He Ben
_ (root ofF £) -
71_

3 - (rbof oFa)

4:/3 have. Fally meny nols = Mmost 2 noh of ThiMom

Ths resslves the ps2 aasc  L=W(x B) .
For gener) L= ., ,,,a/,\\ . We cnnder
K W ,00) > Kl ) leds, oo men)=Iclon, -20%)
©y P Previous argu ment K[oq,oq): IK/©) Grsone ¢
Kix ... cn)= 1@y, -, )= (B o3, . )
dnd Hhe Clan ollow b)z induction '
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